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Description 

[LOW-TEIVIPERATURE POLYS! LICON THIN 
FILIVI TRANSISTOR AND FABRICATION 

METHOD THEREOF] 

Cross Reference to Related Applications 

[0001] jhis application claims the priority benefit of Taiwan ap- 
plication serial no. 93109432, filed April 6, 2004. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to a transistor and fabrica- 
tion methods thereof, and more particularly to a low- 
temperature polysilicon thin film transistor (LTPS-TFT) 
and fabrication methods thereof. 

[0004] Description of the Related Art 

[0005] Generally, devices use switches to control the operation 
thereof. For example, active matrix displays use thin film 
transistors (TFT) as driving components. According to the 
material of a channel layer of the TFT, the types of the TFT 



include amorphous silicon TFT and polysilicon TFT. Based 
on the position of the channel layer corresponding to that 
of the gate, the types of TFT also include top-gate TFT 
and bottom-gate TFT. The bottom-gate TFT has an insu- 
lating/amorphous silicon layer interface which is capable 
of preventing contamination during process. The fabrica- 
tion method can also be integrated with the back-channel 
etching technology. The bottom-gate TFT, therefore, is 
more popularly used for the switching devices of liquid 
crystal displays. Furthermore, compared with the amor- 
phous silicon TFT, the polysilicon TFT has low power con- 
sumption and high electron mobility. It also gets more at- 
tention in the industry as well. 
[0006] The prior art method of fabricating the polysilicon TFT re- 
quires a high temperature process up to 1000°C. Due to 
the high temperature requirement, the choice of the sub- 
strate material that can be applied to the process is lim- 
ited. By the development of laser technology, the process- 
ing temperature can be substantially down to or under 
600°C. The polysilicon TFT fabricated by such process is 
called a low-temperature polysilicon TFT (LTPS-TFT). The 
technology utilizes the laser annealing process to melt 
and recrystalize the amorphous silicon layer into polysili- 



con layer. The normally used laser annealing process is 
the excimer laser annealing (ELA) process. 
[0007] Although the polysilicon TFT has the advantages of high 
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carrier mobility and high driving current about 10 |jA, it 
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also creates high leakage current about 10 pA. The 
polysilicon TFT is easy to induce hot carrier effect at the 
drain region, causing device degradation. With the con- 
cern, the light doped drain (LDD) region is applied and 
disposed between the channel layer and the source/drain 
region of the transistor to reduce hot carrier effect. 

[0008] FIGS. lA-lE are cross-sectional views showing a method 
of fabricating a prior art LTPS-TFT. Referring to FIG. lA, a 
gate 102, a gate dielectric layer 104 and an amorphous 
silicon layer 106 are sequentially formed on a substrate 
100. An EI_A process is performed to melt and recrystalize 
the amorphous silicon layer 106 into a polysilicon layer by 
the excimer laser beams 118. Referring to FIG. IB, the 
polysilicon layer 106a is patterned to form the active re- 
gion of the thin film transistor. 

[0009] Referring to FIG. IC, a silicon oxide layer 108 is formed 
on the polysilicon layer 106a over the gate 102. The sili- 
con oxide layer 108 serves as a mask for implantation of 
ions 130 to form the ohmic contact layer 110 of the tran- 



sistor. The polysilicon layer 106a formed over the gate 
102 is the channel layer 112. 

[0010] Referring to FIG. ID, another silicon oxide layer 108a is 
form on the channel layer 112. The silicon oxide layer 
108a serves as another mask for lightly-doping 140 to 
form the LDD region between the channel layer 112 and 
the ohmic contact layer 110. Referring to FIG. IE, a 
source/drain region 116 is formed on the ohmic contact 
layer 110 and the gate dielectric layer 104 to cover a por- 
tion of the silicon oxide layer 108a. Accordingly, a bot- 
tom-gate LTPS-TFT 120 is complete. 

[0011] From the prior art process, at least five masks are re- 
quired to fabricate the prior art LTPS-TFT 120. In addition, 
the LDD process is so complicated that the method of 
fabricating the prior art LTPS-TFT has high manufacturing 
cost. 

Summary of Invention 

[0012] Accordingly, the present invention is directed to a low- 
temperature polysilicon thin film transistor (LTPS-TFT) to 
improve device performance by forming an amorphous 
silicon hot carrier restrain region. 

[0013] The present invention is also directed to a method of fab- 
ricating a LTPS-TFT. The method is capable of reducing 



manufacturing costs as well as improving device perfor- 
mance by forming an amorphous silicon hot carrier re- 
strain region. 

[0014] The present invention discloses a LTPS-TFT. The LTPS- 

TFT comprises a gate, a dielectric gate, a patterned silicon 
layer, a patterned insulating layer, an ohmic contact layer, 
and a source/drain layer which are sequentially formed on 
a substrate. The patterned silicon layer is disposed on the 
gate dielectric layer and directly over the gate. The pat- 
terned silicon layer comprises a polysilicon channel region 
and an amorphous silicon hot carrier restrain region adja- 
cent thereto. Also, the patterned silicon layer further 
comprises an edge portion (i.e. a portion of the patterned 
silicon layer other than the polysilicon channel region and 
the hot carrier restrain region) underneath the ohmic con- 
tact layer. The amorphous silicon hot carrier restrain re- 
gion is capable of reducing hot carrier effect, preventing 
degradation of the transistor during the operation of the 
transistor. The patterned insulating layer covers the pat- 
terned silicon layer. The ohmic contact layer is disposed 
on the edge portion of the patterned silicon layer and a 
portion of the insulating layer over the amorphous silicon 
hot carrier restrain region to expose a portion of the pat- 



terned insulating layer and contacting the amorphous sili- 
con hot carrier restrain region. The source/drain layer is 
disposed on the ohmic contact layer, or even on a portion 
of the substrate. 

[0015] According to an embodiment of the present invention, the 
LTPS-TFT further comprises a passivation layer disposed 
on the source/drain layer to cover the insulating layer. 

[0016] According to an embodiment of the present invention, the 
ohmic contact layer comprises a n-type ohmic contact 
layer or a p-type ohmic contact layer. In other words, the 
LTPS-TFT of the present invention can be a n-type tran- 
sistor or a p-type transistor. In an embodiment, the mate- 
rial of the insulating layer comprises silicon nitride or sili- 
con oxide. 

[0017] jhe present invention discloses a method of fabricating a 
LTPS-TFT. First, a gate is formed on a substrate. A gate 
dielectric layer is formed on the substrate and the gate. A 
first amorphous silicon layer, a patterned insulating layer 
and a second amorphous layer are sequentially formed 
over the gate. The patterned insulating layer is formed on 
a portion of the first amorphous silicon layer and directly 
over the gate, and the second amorphous silicon layer is 
formed on the first amorphous and the patterned insulat- 



ing layer. The first amorphous silicon layer and the second 
amorphous silicon layer are patterned to form a first pat- 
terned amorphous layer and a second patterned amor- 
phous layer to expose a portion of the gate dielectric 
layer. The second patterned amorphous silicon layer ex- 
poses a portion of the patterned insulating layer. 

[0018] After forming the second patterned amorphous silicon 
layer, a portion of the first patterned amorphous silicon 
layer is melted and then recrystalized to form a polysilicon 
channel region over the gate. The first patterned amor- 
phous silicon layer under the overlap of the second pat- 
terned amorphous and the patterned insulating layer be- 
comes an amorphous silicon hot carrier restrain region. A 
source/drain layer is formed on the second patterned 
amorphous silicon layer. 

[0019] The present invention discloses another method of fabri- 
cating a LTPS-TFT. First, a gate is formed on a substrate. 
A gate dielectric layer is formed on the substrate and the 
gate. A first amorphous silicon layer, a patterned insulat- 
ing layer and a second amorphous layer are sequentially 
formed over the gate. The patterned insulating layer is 
formed on a portion of the first amorphous silicon layer 
and directly over the gate, and the second amorphous sil- 



icon layer is formed on the first amorplious and tlie pat- 
terned insulating layer. The first amorphous silicon layer 
and the second amorphous silicon layer are patterned to 
form a first patterned amorphous layer and a second pat- 
terned amorphous layer to expose a portion of the gate 
dielectric layer. The second patterned amorphous silicon 
layer exposes a portion of the patterned insulating layer. 
[0020] After forming the second patterned amorphous silicon 
layer, a source/drain layer is formed on the second pat- 
terned amorphous silicon layer. The material of the 
source/drain layer can be, for example, metal or other 
conductive material. Then a first patterned amorphous sil- 
icon layer is melted and then recrystalized to form a 
polysilicon channel region over the gate. The first pat- 
terned amorphous silicon layer under the overlap of the 
second patterned amorphous and the patterned insulating 
layer becomes an amorphous silicon hot carrier restrain 
region. 

[0021] According to the embodiments of the present invention, 
the method of forming the can be, for example, a laser 
annealing process. The laser annealing process can be, for 
example, an excimer laser annealing process. 

[0022] According to an embodiment of the present invention, the 



method further comprises doping the first amorphous sil- 
icon layer after forming the patterned insulating layer and 
before forming the second amorphous silicon layer. In an- 
other embodiment, the method further comprises doping 
another portion of the first amorphous silicon layer and 
the second amorphous silicon layer in the same process 
after forming the second amorphous silicon layer and be- 
fore forming the source/drain layer. In the other embodi- 
ment, the method further comprises doping another por- 
tion of the first patterned amorphous silicon layer and the 
second patterned amorphous silicon layer outside the 
polysilicon channel region and the amorphous silicon hot 
carrier restrain region, after forming the polysilicon chan- 
nel region and before forming the source/drain layer. Af- 
ter performing the doping process, an activation process 
is performed for the first patterned amorphous silicon 
layer and the second patterned amorphous silicon layer 
which are doped, repairing defects of crystal lattice. 
[0023] According to the embodiment of the present invention, 

the first patterned amorphous silicon layer and the second 
patterned amorphous silicon layer outside the polysilicon 
channel region and the amorphous silicon hot carrier re- 
strain region are melted and then recrystalized to form 



the ohmic contact layer while forming the polysilicon 
channel region. 

[0024] According to the embodiment of the present invention, 

the method further comprises forming a passivation layer 
over the source/drain layer to cover the insulating layer. 

[0025] Compared with the prior art method of fabricating LTPS- 
TFT, the fabrication method of the present invention saves 
a lightly-doped drain (LDD) process and a LDD mask. The 
manufacturing cost, therefore, is reduced. Moreover, the 
LTPS-TFT of the present invention has the advantages of 
high driving current of polysilicon thin film transistors and 
low leakage current of amorphous thin film transistors. 

[0026] In order to make the aforementioned and other objects, 
features and advantages of the present invention under- 
standable, a preferred embodiment accompanied with fig- 
ures is described in detail below. 
Brief Description of Drawings 

[0027] FIGS. lA-lE are cross-sectional views showing a method 
of fabricating a prior art LTPS-TFT. 

[0028] FIGS. 2A-2H are cross-sectional views showing progres- 
sion steps of the method of fabricating a LTPS-TFT ac- 
cording to the first embodiment of the present invention. 

[0029] FIGS. 3A-3C are cross-sectional views showing partial 



steps of the method of fabricating a LTPS-TFT according 

to the second embodiment of the present invention, 
[0030] FIGS. 4A-4B are cross-sectional views showing partial 

steps of the fabricating a LTPS-TFT according to the third 

embodiment of the present invention. 
[0031] FIGS. 5A-5B are cross-sectional views showing partial 

steps of the fabricating a LTPS-TFT according to the 

fourth embodiment of the present invention. 
Detailed Description 

[0032] The present invention discloses a low-temperature 

polysilicon thin film transistor (LTPS-TFT) structure with 
an amorphous region between the channel region and the 
source/drain layer. The amorphous region prevents hot 
carrier effect by reducing the impact of high-energy elec- 
tions, under high electrical field, on the source/drain 
layer. The LTPS-TFT of the present invention can be fabri- 
cated by a variety of processes. Following are embodi- 
ments of the present invention. The embodiments illus- 
trate the LTPS-TFT and the fabrication method thereof. 
The scope of the invention, however, is not limited 
thereto. One of ordinary skill in the art will understand 
and modify the structure and process in accordance with 
the embodiments. The modification therefrom still falls 



within tlie scope of the present invention. 

[0033] FIGS. 2A-2H are cross-sectional views showing progres- 
sion steps of the method of fabricating a LTPS-TFT ac- 
cording to the first embodiment of the present invention. 
Referring to FIG. 2A, a gate 202, a gate dielectric layer 
204, a first amorphous silicon layer 206 and a patterned 
insulating layer 208 are sequentially formed on a sub- 
strate 200. The patterned insulating layer 208 is formed 
on the first amorphous silicon layer 206, and over the 
gate 202. In this embodiment, the material of the pat- 
terned insulating layer 208 includes, for example, silicon 
nitride, silicon oxide or other dielectric materials. 

[0034] Referring to FIG. 2B, the patterned insulating layer 208 

serves as a mask for an implantation process, such as ion 
implantation. The doping ions 230 is doped into a portion 
of the first amorphous silicon layer 206, which is not cov- 
ered by the patterned insulating layer 208 to reduce the 
resistance thereof. It serves as the ohmic contact layer in 
the subsequent process. The doping ions 230 can be n- 
type or p-type doping ions. One of ordinary skill in the art 
understands that the type of the ions depends on the type 
of the transistor, such as a n-type or a p-type transistor. 

[0035] Referring to FIG. 2C, a second amorphous silicon layer 



210 is formed on the first amorplious silicon layer 206 to 
cover the patterned insulating layer 208. The second 
amorphous silicon layer 210 can be, for example, a doped 
amorphous silicon layer. The doped amorphous silicon 
layer 210 can be, for example, formed by doping and de- 
positing the second amorphous silicon layer 210 by, for 
example, a plasma-enhanced chemical vapor deposition, 
simultaneously. The process is called in-situ doping pro- 
cess. 

[0036] Referring to FIG. 2D, the first amorphous silicon layer 206 
and the second amorphous silicon layer 210 are patterned 
to form a first patterned amorphous silicon layer 206a 
and a second patterned amorphous silicon layer 210a. 
The first patterned amorphous silicon layer 206a and the 
second patterned amorphous silicon layer 210a expose a 
portion of the gate dielectric layer 204 and to define the 
active region of the transistor. The second patterned 
amorphous silicon layer 210a also exposes a portion of 
the patterned insulating layer 208 over the gate 202. The 
method of patterning the first amorphous silicon layer 
206 and the second amorphous silicon layer 210 includes, 
for example, a lithographic process and an etching pro- 
cess. 



[0037] piG_ 2E illustrates a laser annealing process. The laser an- 
nealing process of the present invention can be, for ex- 
ample, an excimer laser annealing process. The structure 
of FIG. 2D is exposed to excimer laser beams 222 to melt 
and then recrystalize a portion of the first patterned 
amorphous silicon layer 206a to form the polysilicon 
channel region 212 as shown in FIG. 2F. 

[0038] The second patterned amorphous silicon layer 210a is re- 
garded as an energy-absorbing mask for the laser anneal- 
ing process. Referring to FIGS. 2D-2E, the second pat- 
terned amorphous silicon layer 210a absorbs energy from 
the excimer laser beams 222, transforming into the ohmic 
contact layer 214 with partial or complete crystallization. 
The excimer laser beams 222 are absorbed by the second 
patterned amorphous silicon layer 210a and barely reach 
the first patterned amorphous silicon layer 206a thereun- 
der. The patterned insulating layer 208 does not absorb 
the energy of the excimer laser beams 222. Accordingly, 
the first patterned amorphous silicon layer 206a under the 
patterned insulating layer 208 absorbs the energy of the 
excimer laser beams 222, transforming into a polysilicon 
channel region 212. Because the first patterned amor- 
phous silicon layer 206a under the patterned insulating 



layer 208 is undoped, the first patterned amorplious sili- 
con layer 206a under the overlap of the second patterned 
amorphous silicon layer 210 and the patterned insulating 
layer 208 becomes an undoped amorphous silicon hot 
carrier restrain region 216. The fabrication method of the 
present invention precisely defines the position of the 
polysilicon region and the amorphous silicon region. Due 
to the high impedance of the amorphous silicon, the 
amorphous silicon hot carrier restrain region 216 effec- 
tively reduces leakage currents of the transistor. In other 
words, the leakage current is reduced. 

[0039] While melting and recrystalizing the amorphous silicon 
layer to form the polysilicon layer, the excimer laser an- 
nealing process repairs the defects in the crystal lattice, 
rearranging the location of atoms to reduce the lattice de- 
fects. In this embodiment, the fabrication method saves 
an activation process for repairing lattice. 

[0040] Referring to FIG. 2G, a source/drain layer 218 is formed 
on the ohmic contact layer 214 and the gate dielectric 
layer 204. The material of the source/drain layer 218 can 
be, for example, metal or other conductive material. When 
the method of the present invention is applied in the pro- 
cess of fabricating displaying devices, the source/drain 



layer of the thin film transistor is coupled to the data line 
of the displaying device. The steps of forming the source/ 
drain layer 218 and the data line can be performed in the 
same process. The fabrication process, therefore, is sim- 
plified. 

[0041] jhe LTPS-TFT of the present invention is almost done in 
FIG. 2G. After forming the source/drain layer 218, a pas- 
sivation layer 220 usually is formed to cover the source/ 
drain layer 218 and the patterned insulating layer 208 to 
protect internal devices of the LTPS-TFT during the fabri- 
cation process as shown in FIG. 2H. 

[0042] In a second embodiment of the present invention, the 

laser annealing process is performed before forming the 
source/drain layer 218. Following is the description of the 
second embodiment of the present invention. 

[0043] FIGS. 3A-3C are cross-sectional views showing partial 

steps of the method of fabricating a LTPS-TFT according 
to the second embodiment of the present invention. Re- 
ferring to FIG. 3A, after forming the first patterned amor- 
phous silicon layer 206a and the second patterned amor- 
phous silicon layer 210a according to the processes of 
FIGS. 2A-2D, the source/drain layer 218 is formed on the 
second patterned amorphous silicon layer 210a and the 



gate dielectric layer 204. Tlie second patterned amor- 
plious silicon layer 210a serves as the ohmic contact layer 
of the thin film transistor. 

[0044] Referring to FIG. 3B, the structure formed in FIG. 3A is ex- 
posed to the excimer laser beams 222. During the an- 
nealing process, the first patterned amorphous silicon 
layer 206a above the gate 202 is melted and then recrys- 
talized, transforming into the polysilicon channel region 
212 as shown in FIG. 3C. Because of the excellent thermal 
conductivity of the source/drain layer 218, the second 
patterned amorphous silicon layer 210a and the first pat- 
terned amorphous silicon layer 206a under the source/ 
drain layer 218 do not absorb the energy of the excimer 
laser beams 222. Both ends of the first patterned amor- 
phous silicon layer 206a, which are adjacent to the 
polysilicon channel region 212 becomes the amorphous 
silicon hot carrier restrain region 216. The process of 
forming the passivation layer (not shown) on the source/ 
drain layer 218 is optional and depends on the require- 
ment of protecting the transistor or relevant process. 

[0045] The present invention also comprises doping processes 
based on the requirement of the process. Following are 
embodiments illustrating the doping processes. The ele- 



ments of the subsequent embodiments, which are the 
same as those of the last embodiments, have the materi- 
als similar thereto. The detail descriptions are not re- 
peated. 

[0046] FIGS. 4A-4B are cross-sectional views showing partial 

steps of the method of fabricating a LTPS-TFT according 
to the third embodiment of the present invention. Refer- 
ring to FIG. 4A, after forming the patterned insulating 
layer 208 over the substrate 200 in accordance with FIG. 
2A, a second amorphous silicon layer 310 is formed on 
the first amorphous silicon layer 206 to cover the pat- 
terned insulating layer 208. The second amorphous sili- 
con layer 310 can be, for example, a doped or an un- 
doped amorphous silicon layer. 

[0047] Referring to FIG. 4B, a first patterned amorphous silicon 
layer 206a and a second patterned amorphous silicon 
layer 310a are formed according to the description of FIG. 
2D. The patterned insulating layer 208 serves as a mask 
for an implantation process to implant ions 230 into the 
first patterned amorphous silicon layer 206a and the sec- 
ond patterned amorphous silicon layer 310a. The subse- 
quent processes are similar to those of the last embodi- 
ments. 



[0048] In the fourth embodiment, a laser annealing process is 
performed prior to the doping process of the third em- 
bodiment. Following is the description of the fourth em- 
bodiment. 

[0049] Referring to FIG. 5A, after forming the structure in FIG. 

4A, an excimer laser annealing process with excimer laser 
beams 222 is performed to melt and then recrystalized a 
portion of the first patterned amorphous silicon layer 
206a transforming into the polysilicon channel region 212 
shown in FIG. 5B. Similar to the first embodiment, the 
second patterned amorphous silicon layer 310a, during 
the laser annealing process, absorbs the energy of the ex- 
cimer laser beams 222, transforming into the patterned 
polysilicon layer 311 shown in FIG. 5B. 

[0050] Referring to FIG. 5B, an implantation process is performed 
to implant ions 230 into the patterned polysilicon layer 
311 and the first amorphous silicon layer 206a uncovered 
by the patterned insulating layer 208 for forming the 
ohmic contact layer 214 and the hot carrier restrain region 
216 adjacent to the polysilicon channel region 212, re- 
spectively, as shown in FIG. 2F. 

[0051] In this embodiment, because the implantation process is 
performed after the laser annealing process, an activation 



process (not shown) is required to repair tlie lattice de- 
fects in the ohmic contact layer 204 and the first pat- 
terned amorphous silicon layer 206a thereunder. After the 
activation process, the subsequent processes are similar 
to those of last embodiments. 
[0052] jhe power of the laser beams applied in the present in- 
vention is for the purpose of forming the polysilicon 
channel region. For such purpose, the laser beams applied 
in the present invention should not penetrate through the 
second patterned amorphous silicon layer. Even the power 
of the laser beam just melts and then recrystalizes the 
surface silicon atoms of the second patterned amorphous 
silicon layer. Accordingly, the ohmic contact layer of the 
present invention comprises amorphous silicon and crys- 
tallized silicon. 

[0053] The present invention discloses various methods of fabri- 
cating the LTPS-TFT in FIG. 2H. One of ordinary skill in the 
art may choose one of them to fabricate a transistor simi- 
lar to that of the present invention. Following is the detail 
description of the structure of the LTPS-TFT 400. The 
methods of fabricating the transistor are described in the 
last embodiments. Detail descriptions are not repeated. 

[0054] Referring to FIG. 2H, the LTPS-TFT 400 of the present in- 



vention comprises the substrate 200 and the structure 
thereon. The structure comprises: the gate 202, the gate 
dielectric layer 204, the patterned insulating layer 208, 
the patterned silicon layer 206a, the ohmic contact layer 
214, the source/drain layer 218 and the passivation layer 
220. The gate 202 and the gate dielectric layer 204 are 
sequentially disposed on the substrate 200. The patterned 
silicon layer 206a is disposed on the gate dielectric layer 
204. The patterned silicon layer 206a comprises a polysil- 
icon channel region 212 over the gate 202 and the hot 
carrier restrain region 216 adjacent thereto. Also, the pat- 
terned silicon layer 206a further comprises an edge por- 
tion 402 (i.e. a portion of the patterned silicon layer 206a 
other than the polysilicon channel region 212 and the hot 
carrier restrain region 216) underneath the ohmic contact 
layer 214. The patterned insulating layer 208, which can 
be, for example, silicon oxide or silicon nitride is disposed 
on the patterned silicon layer 206a. 
[0055] The ohmic contact layer 214 is disposed on the edge por- 
tion of the patterned silicon layer 206a and a portion of 
the patterned insulating layer 208 over the amorphous 
silicon hot carrier restrain region 216 to expose the pat- 
terned insulating layer 208 over the polysilicon channel 



region 212. The ohmic contact layer 214 comprises, for 
example, a n-type ohmic contact layer or a p-type ohmic 
layer. 

[0056] The source/drain layer 218 is disposed on the ohmic con- 
tact layer 214 and the gate dielectric layer 204. The passi- 
vation layer 220 is disposed on the source/drain layer 218 
and the patterned insulating layer 208, protecting the in- 
ternal devices of the LTPS-TFT 400 from damage during 
subsequent processes. 

[0057] Therefore, the present invention has following advan- 
tages: 

[0058] 1, Compared with the prior art method of fabricating 

LTPS-TFT, the fabrication method of the present invention 
saves a lightly-doped drain (LDD) process and a LDD 
mask. The manufacturing cost, therefore, is reduced. 

[0059] 2. During the process of fabricating the LTPS-TFT of the 
present invention, the second patterned amorphous sili- 
con layer serves as an energy-absorbing mask for the 
laser annealing process. Such amorphous layer precisely 
defines the amorphous silicon region and the polysilicon 
region. 

[0060] 3_ The amorphous silicon hot carrier restrain region en- 
forces the growth of the crystal from the ends of the 



polysilicon channel region towards the center thereof. The 
uniformity of the grain size of the polysilicon channel re- 
gion is improved. 
[0061] 4_ The LTPS-TFT of the present invention has the advan- 
tages of high driving current 1^^ of polysilicon thin film 
transistors and low leakage current l^^.^. of amorphous thin 
film transistors. The transistor has high I /I ratio and 
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improves the electrical performance of the LTPS-TFT. 

[0062] 5_ It is feasible to modify production lines of amorphous 
silicon transistor for fabricating LTPS-TFT. The manufac- 
turing cost, therefore, is substantially reduced. 

[0063] Although the present invention has been described in 
terms of exemplary embodiments, it is not limited 
thereto. Rather, the appended claims should be con- 
structed broadly to include other variants and embodi- 
ments of the invention which may be made by those 
skilled in the field of this art without departing from the 
scope and range of equivalents of the invention. 



